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0f the major professional groups, there is probably
none that is as undertrained as teachers. For this reason, teachers
and administrators will be responsive to relevant, superior training,
especially if it helps them to perform with a greater comgzetence and
sense of achievement. A guantum jump can probably be made in the use
of technology if the on-the-cheap approach to the training of
teachers is abandoned. In a sense, teacher educators, administrators
and classroom teachers are so hungry for vays to improve their
professional skills, that they could be captured by relevant
professional training programs. This paper purports to offer
strategies and concrete suggestions to improve preservice and
inservice training, so that educators acquire new competencies
relating to instructional television. It takes it for granted that
technology improves teaching, and that instructional technology of
high caliber will be available and easily accessible to teachers and
administrators. (Ruthor/GO)
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’

Eight years zgo, in his book The Schools, Martin Mayer wrote:

There are a million and a quarter classroom
teachers, and by the norinal curve of distribution,
most of them are not especially talented. It

was observed some years ago that most steel workers
are not espncially talented either -~ but they all
turn out pretty good stezl. The steel industry
has developed technology that enables routine open~
atives to perform satisfactory work, The schools
appear to be trapped in a technology that can be
employad succecsfully only by geood teachers,l (p,384,
The Schools, Harper & Brothers, New York 1961,).

EDO 39745

During the interveningz years, the number of classroom teachzrs has
grown to two millions, but clianges in their understgnding and use of tachnology
are not ovident., It is the intention of this paper to deal with the question
of how teachars and administrators cen gain a more sophisticated understanding
of instructional technology. Further, it will offer strategies and ceoncrete
suggegtions to improve pre-service and in-service training, so that teachers and
administrators acquire new competencies relating to instructional technologzy.
This paper, however, is based on two assumptions, First, instructional technol-
ogy of the more advanced type (television, data retrieval systéms, audio- and
video-tape recorders, film projectors) can be useful in the instruction of
childfen. Even more, these newer means of instruction present the opportunity
of a major improvement in the quality of education, Second, instructional teche-
nology of high caliber (both hardware and software) will not. only be available,

but also made easily accessible to teachers and administrators. At issue, in

this paper, then, is not whether or not the more advanced types of educational

Ly, Mayer, The Schools, p. 384,

* Kevin Ryan is Assgciate Professor of Education at the Graduate School of
Education, the University of Chicago, Chicago, Illinois.
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technology are .a good, or when and how they should bé made available, but

-

how teachers and administrators éan make advanced instructional tedhnélggy
a routine and systematic part of what they are doing., It should be stressed,
however, that training in the use of the new technologies should not proceed
until material of high caliber is made easily available to teachérs and admin-
$gtrators., To do otherwise would only deepen the cynicism and disappointment
which school personnel already have for this subject. .
A word or two should be said about the nature of the problem. Why is
iﬁ that teachers and administrators do not'use very sophisticated educational
., technology. Foxr omne thing, the usé of technology is not part of the teacher
g image. When most of us think of teaching, wé think of an individual ﬁsing his

mind and his voice box to present words to eardrums and, hopefully, the minds

of others, This is the kind of teaching that most teachers have been exposed to

P
[

from kindergarden on up. This is true, also, for their experience in teacher
training. Whiie most have had some formal instruction in andio-visual aids, and
have become cbnvihced thét thgy can improve their teaching performance, this
training rarsly has strong transfer to the classroom, Most young teachers have
experiences similar to the followiné: Tﬁe nevly certified teacher begins a
professional career believing in many educational ideas, such as the value of
using audio-visual aids, fndividualizing instruction and teaching non-authori-
tarian ﬁays. However, the"existential demands of teaching between'five aﬁd

. seven hours a day take their toll, The teacher has little time for the carefu.

planning for behavioral objectives, let alone for audio-visual materials which

will help in the achievement of those objectives. All too often when the teacher

discovars a film or racord which does fit well into a lesson, he camnot get his

hands on it at the right time. The system for obtaining films and records and

e g e st o et e i
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other "content' can b2 quite cumbersome., Also, the maintenance of the hardware
is a frequent source of disappointment and frustration. As a result of all
these factors ~- the teacher image, professional training in education, the
daily demands of teaching and the present systems for ﬁsing technology -~ the
level of educational technology in the schools is rather primitive.

THd NECESSARY UMDERSTANDING

’

Before any fundaﬁental change in the behavior of teachers or aéministra~
tqrs will be made, they must have a much more sophisticated understanding of
educational technology. Understanding is not enough, but it is the first step.
Since the term "understanding' is an ebstraction, it is important that I specify

in.some detail the nature of this understanding.

The Meaning Of The lachine

In the education of teachers for the efficient and routine use of tech-
nology, the basic problem of instruction is the development of a concept of t
machine itsélf'above and beyond its educational function., Machines have certain
éeneralized characteristics, and a broad appreciation of these generalized chara-
teristics is pre-requisite to any specific training in the use of the machine.

One of the basic criteria for the anthropolozical description of species

Homo Savniens has been the 2bility of man to use tools., Man, in his base wisdom
’ i ’

is a tool user, and to trace the history of tools is a reliable index to the

-

development of cultural complexity.,

The tool, thoush, is much more than it appears to be at. first glance.

Whether we speak of the most primitive hand axe or the most complex computer
imaginable, they share common characteristics which define thelir nature, delineate

a function, and instruct in usage. 4And, by the analysis of tool usage, one can

2 ° ' 3 . . .

I am indebted for the development of this concept and other contributions to this
paper to William Guelcher., Mr. Guelcher is a Staff Associate in the Department
of Education at The University of Chicago and a distinguished teacher with national

’

recognition.
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generate an over-view of technology which helps to comprehend the problems

of systematic thought.,

.

First, a tool represents some way of basically standardizing.behﬁﬁior,

althouzh in varying degrees., Very simple tools such as the primitive hand axe

" modify behavior in general terms; the axe is little more than a crude exten-
sion of the closed fist, and the axe is generally used to ierform thése func~-
tions which the closed fist earlier performed., As the hand axe took on a
sharp edge‘and a ﬁandle through technolozical development, so the behavior
associated with the tool was modified and specialized. The 'mew" axe was
meant to be swung, and this is a much more learned, specialized behavior as
compared to the unspecific nature of the earlier hand axe, ’

But, compare the early hand axe to a tool as "complex" as the brace-and-
bitntype drill. The appropriate behavior for the proper'usé of a brace and bit
is much more highly sophisticated than behavior diétated by the axe, and this
is a comparative demonstration of the degree to which a tool disciplines by com~

plexity of operation., The lathe is much more complex than the brace and bit,

and so6 on up the ladder of complex machines. So, the machine, any machine, has

a certain behavior built into it as a discipline through its operating principles,

and the major output of the machine process is standardization.

Standardization is a highly complex term, but simply considered, standardi-

gatibn is regularity or routine, The "randomnesé"'of raw materisals are fed into
a machine, and they are re-ordered accordiiig to plan and design. Parts are re-
arranzed and shaped; idealized configurations are souzht and rendered through
the inner processes of the machine, and in the end, machines transform nature's
chance productlon into standardized reproductlon. This means, of coufse, thét

the whole process of making can be rationalized accordlno to plan -- idealized




- o

wishes are traunsformed to purpose, purpose to machine processes, and processes

to regularity of output, regular to a point of almost total predictability of

A -

ends, ‘

So, in the last analysis, the machine is an expression of rational pur-
pose, and technolozy is the logic underlying the structure of man}s aspirations
for transforming the material world of random shapes and functions into purpose-
ful. shapes and functions, Technology gives mute testimony to a rank order of
problen solving, broad goals (transforming nature), direct purpose (definition
of problem), specific objective (development of specialized oparations), and
concrete processes (the actual dynamics of reassembling the material from rawdom
to rational),

Comparing the hand axe to the computer reveals anothc% point of similar-
jty: both deal in a sensé of abstraction, The sbstraction is present the

moment that a man-ape sees in his "monkey tool" a residual purpose which can

influence events which have not yet happenéd. The reality of the present is con-

verted into the abstraction of the future, The level of abstraction may be very
low, but it does express a relationship between the immediate and the inte;dqd.
The tool itself becomes purposeful rather than random. The computer, on the other
hand, works almost.totally in the abstract, Only to the extent that electrical
pulses can be made to resemble something in reality does the computer touch the
world of "things." But the "business" of the computer is the business of rela-
tionships of pure abstraction. In the realm of relationship, it never directly

- senses the pressure of 2 ﬁan's body calling it:into actiocn, nor does it ever
experience directly the people for whom it makes so many decisions, Yet, though
the computer's idiom is pure relationship and its language is the language of

-

logic, it belongs to the same family as the hand axe., They represent extremes on
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the same continuum. Both use the same components, only in’ far different measure

and at great distances in sophistication, Both represent discipline, but'in

» -

different reasure, Poth represent decision making, but in different measure.

Technology, then, means establishing the precise mnature of conceived relationship,

-

EDUCATION ANMD TEC.NOLOGY: Use ys. Oporation

-

The present relationship between public education and technology is in-

~

complete, and the role of technology in education is poorly understood, The

usual university course in educational technology requires one to learn how to

operate a group of audio-visual devices. Threading a projector, operating a tape

verheald transparency of an outline, these are the breadth

recorder, or making an ©

and depth of media instruction in the prosrame of teacher education, The sub-

.ject matter used for i1lustrative purposes in these courses is generally banal,

a mere means of demonstrating technique rather than teaching anythinz of a con-

ceptualized nature, for the instructor assumes that the teacher will Jearm which

fdeas or skills they want to develop in the academic or methods courses,

But this assumption is probably false. Few academic departwment use any-
thing more complex than a record player or an occasional movie in their own in-

struction, and few, if any, offer any course within their own discipline on the

structuring of content for media presentation, Many regard technology as a toy

for teachers to use to entertain those too stupid to appreciate "the higher things."

Few university instructors see technology as an instrumental aspect of the in-

structional process., Fewer still would accept the premise that to really know

one's subject is to know how to use technology to teach it, The point is, today,

only a few universities have considered the role of media and technoloxyv zs being
o o

directly involved in the day to day matriculation of their student bodies,

-
L e ———] A
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A few imaginative teacliers hove been able to use the technology as it
should be used, but for the most part, such things as clos ed~c1rcuu.tpl jsion,:
dial-access system, video~ and even audip—tape.recorders have had tﬁéir real func-
tiomSmisappropriated, College teachers have looked upon media strictly as labor
savers or as methods of exposing more students to the same presentation. The
pet result has been that’ lectures, vhich may be boring or unstimulating to bezin
with, have becowez2ven more stultifying and impersonal, The technology has been
used to widen the gap between student and teacher, They have been used to im-
personalize instruction without necessariiy maliing learning one iota more
rational, and this has been especially true in the university departments of
English, History, and the Social Sciences.

That technolog gy is so rejected in the social aspects of education is
highly ironic, for the machines of teaching are fundamentally deVJces of communi~
cation, not simply reproducers of the written or spoken word, They will communi-

it

cate at many lifferent levels, and to truly use the machines rather than merely.

operate them, perhaps some guidelines can be established regarding the communica-

tive: functions of machines to better fit them into the instructional process

The following are four functlons of machines in classroon activity:

1. Machines can emphasize aspects of teachipg:‘ Cértain parts of the imstruc-
tional process are static. These can be conceived as the givens, the thingé to
be femembered, o? the boundaries of study, Generally they are rank orderad by
some sense of logic, and one major premise may contain several minor premises
and several examples, By using color coding, differentiated sizing, dimensional

effects, and schemata, teachers can develop systems of presentation which

materially aid the student in conceiving the lozic structure of the discipline,
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possibly in several different ways. , '

2, Machines can portray dynamics: Certain aspects of the instruct;onal'*
process can be conceived as dynamic in nature, Under this aspect we would
‘consider the operations of combination and synthesis or division and differ-
entiation, The scope of these operations would range through the entire field
of, organized inquiry, from biological evolution to the character development
of Holden Cuulfield, Any process which chaunges shapes, properties or function
in a predictable way can be graphically rendered in sone way. Machineg can
‘slow down processes which escape the senses in their fleetness, or speed up
those which grind with intolerable delay. Operations too smali to notice can
be enlarged and better comprehended. Things £00 larze to comprehend can be
reduced in size and scope. Aud technology offers us the wherewithal to ac-
conplish it. )

3. Machines portray emotions: Machines, esﬁacially madia machines, offer us
untold advantazes in "humanizing" the sterile data, They enable teachers to
reduce abstréct conceétual generalization to human problems, complete with the
emotional expressions which extreme tensions arouse, 'Pathos, sympathy, pity,
humor, and fear are powerful, very powerful, 1earnin3 devices, and yet, how
many students have ever really been moved by the.failures'of Marcus Aurelius,
the dilemma of Cicero, or the resignation of Tiberius Gracchus? The whole range
of emotion is imm%diately accessible to the classroom, and most schools have

the human resources to use them well with proper direction., Whether media
presentations use professional actors or student productions, media creates

the common denominator for emotive comparison, and the power to move is the

powver to inspire,

-
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L, Machines can involve people in activities: Machines offer us a chance
to see and hear our favorite people, ourseives, They-enable pecple, to -’
seriously analyze in retrospect thelr own role, and Fheir role in relation-
ship to otﬁars. And these machines will produce again and again a very
finite series of actions'so that each succeeding level of behavior is avail-
able for analysis. School behavior, socialized behavior, intellectual be-
havior, psycﬁolégical behavior, -all are there to be seen again and again,
Technology, in the hands of the adroit, makes each lesson a triple 1e§son
or even a quadruple lesson., However, the proper evaluation of agtions re-

quires more training than most of us possecssS.

Like all other machines, the machines of education enable us to
rationalize our activity. Many teachers tend to fear machines, They
visualize an automated classroom where cybernetics have replaced teachers

the . i '
and, educative process turns out conditioned automatons, responding on cue to

the right stimulii and receiving the propor reward for appropriate actions.
& P pprop

This would be the case if people vere progranmed instead of data. To make

data rational, to make learning systematic 1s not to nake it unhuman, Ma-
chinery simply mékes us rationalize those behaviors which can be systematized,
This frees the teacher for his real job, the job of humanizing the material
and attacking the value problems of a generation in turmoil, Where reasoned
activity is lacking and when there arc no established criteria for judgment
of appropriateness, then there is tyranny. The machines can help teachers do
raﬁionally those things which they should do reasonably, and to use the ma-

chine, rather than merely operate it, is to be aware of the reason for, and

the rationale of, our teaching,

The crux of the problem is the understanding of the true nature of
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technology, Technolozy offers us a new perspective on the problem of the

structure of learning, and the ability to utilize the technology will - .-

-

7 .

correlate highly to the teacher's ability to define purposeful activity,
activity which is systematic, rational, aud meaningful; The criteria for
judging the purpose of classroom activity will be derived, of course, from
two sources: the discipline structure of the subject araa and the human
neads of the learncrs. As these are molded into process descriptions and
behavibral or performance criteria, so the specific purﬁoseé of the tech-
nology acre defined at the activity level. 'Program" becomes the logzic and
method of taking a learner from point X to point Y, and technology becomes
the means of mapping the X - Y path.

To illustrate this point, one has but to look at the average football
coéch'in either high school or college, While he does not possess any
greater intellectual abilities Fhan most of his colleagues possess, yet he
is a master at the épplication of technolozy. The video taper, rovie camera,
and exércisef hold no mystery to him, e can tell yau ekactly where each

fits into his instructional program, and he can demonstrate the proper use

of each machine in terms of the purposeful activity., He knows what is

appropriate for what machine; he would never order his players into the
whirlpool bath prior to a scrimmage withqut a véry special reason. He | ;
used the video—tabe recorder for taping conditioning drills. As é matter N
of course, he systematically uses thousands of dollars worth of technological ;

equipment without a second thought.

et n

The football coach uses equipment well because he exactly understands the
nature of his task. By understanding the nature of the discipline (the rules

governing the game of football) and the needs of learner (in terms of physical
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abilities, understandings, and specific skills) he is able to use the

functions of the machine to produce the desired affect in the skills, .,

I}

“understandings, or physical abilities of his players. He sees the equip-
ment as an embodiment of a logical program designed to bring about a given

desired effect, and therefore, he uses it well. To develop this kind of

functional ability among teachers of all subjects is the problem of

teacher education, and it calls us baclk agaiu and again to the problem
of defining purposeful activity, and it forces us to consider the conditiomns
and restraints which limit a full scale move by education into the age of

technology.

BOUNDARY CONDITIONS FOR CHANGE

Certain boundaries or limiéationé on the pﬁrposeful exploitation of
technbidgy now exist in the bureaucratic and value systems of education,
Therefore, any recomméndations or innovations must bz derived from considera-
tion of these boundaries; To sblve tha p;oblem of technology and education,
one must peﬁetrate‘the wall of values and procedures‘whiéh now insulate the
presenf educational system from the forces of technological change which
dominate prozress in other snheres of institutional activity in the U.S,

| one |

These boundaries exist on two major levels, Level, consists of the value

and procedural configurations which make up the teacher training institutions.

N

Specifically, this problem subdivided into two major areas of activity

-~ déans and administrators, and faculties of teacher training institutions,
‘Level two is the general area of the public school itself, and this sub-

divides into three major boundary areas: 1) the administrationand the sup-

port staff, 2) the faculty, and 3) the community. To bring about change

in these levels, on2 must change the configurations of values and procedures

R

|
i
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within the arezs.

Ip dealing with these levels, one can delineate the following boundaries

or perameters which now block the road of technological evolution in educa-

tion:

A, Boundaries in Teacher Lducation

1.

Ll

-

’

Deans and Department Heads, those who supervise and evaluate teacher
trainers, put a low pr;mium on technology in their own outlooks on
teaching role, They themselves do not use it effectively, nor do
they deem it important tha; their teachers use it effectively.

There are a lack of funds for use in implementing technoiogy in
teacher education. Expenditures for educational technolozy are a

8mall fraction of expenditures on military technology, and until new

- sources of funding are found, it will be difficult for technology to

become a routine aspect of classroom activity.

Prqfessors and instructors, vho train teachers, treat teaching like
an art, Much of the content is vague, '"how to do it," prescriptious.
Too much of it is folklore, with the addition of a little behavioral

science about the nature of the learner, and phenomenological experi-

ence,

. Teacher educators are in a key position tc affect what happens in

the Ameripan clgssroom. They beconme models for their Ftudents of
instructional techniquz, Frequently, however, the teacher educators
give more afténtion to writing and research than teaching. In this,
they are adhering to fhe ethos of the university. Since instructional
technology has little place in university teaching (ot so the ethos

would diétate), teacher educators find no compelling reason to use it,
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Frequently, they are ip the awkward position of urging their students

to use media while never using it in their own teaching. Teacher edu-

-~

cators have not &efined the skills and performances that are éﬁéectea

oﬁ a teacher. The frequent result is that they teach no teaching skills.
Per formance criteria and objective norm levels would much enhance the
use of technology in teacher training:-

Funding, the problem of obtaining financial resources,is present at

each level of the problem, The problem of funds is an instructional

problem as well as an administrative problem, and the needs are the same,

B, Boundaries in In-Service and Pre-Service Training of Teachers

1,

Like deans and departuent heads in teacher training institutionms, ad-
: ¢

ministrators and supervisory personnel put little priority on exploita~

. tion of technology in their own presentation of problems and explanations

of administrative decisién making. They rely on words to convey ideas
which could be better presented through media tools.

They fail to put a high priovity on media utilization in their evélu~
ations of staff. Administrators do not generally base their evaluations
and recommendations or their assignment of t;adhing personnel upon cri~
teria of technological proficiency. Mo skills or basic proficienciées
are defined which teachers may use as performance goals in evaluating
‘their own teaching.

Comﬁunities fail to appreciate the role of technology. Too often, i
administrator attempts to develop a goéd media program in the school,
the community tends to regard it as a "frill” or a luxury which increases

tax load without improving the "product," Communities have to be edu-

cated to the fact that technology does better and faster many of those

L T e ey 4
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Subject matters differ in adaptability to technology. Some subjects

~14- ' ' | ‘ |

things wvhich they expect schools to do, Learning can be interest-

ing and still be learning.

Teacher's professional autonomy is rising, and adninistrators may

be ungble to effect change in the traditional manner in the futufe.

Téachers are now becoming more inclined to think of administrators

as facilitators rather than decision makers and instruction 1eaﬁers,

so an administrator may be highly motivated toward technology, but

lack the real pover to actually change behavior patterns,

Teachers vary tremendously in experience, competence and attiéude. g
ffaining probléms'are different for new teachers as opposed to ex-

periencgd teachers, New teachers may be lacking in security over |
the basic aspects of teaching (discipline, éocial relationship and
fmage), while experienced teachers may be affected by too much secur-
ity.

such as sciences, hygiene, drivers' tréining,and business aducation
lenﬁ themselves much more to technology than do highly expressive
media such as arts, literature, and drama. Therefore, if there were
an articulated evaluative program for teachers' ratings, a weighted

scale would have to be devised for evalpation.

a
(=4
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o
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i

Heavy demands are now made against teachers' time, Little t
appfopri%ted in the teachers' day for improvement of instruction, and
knowledge of subject matter demands so rwuch extfa prepacation during
vacations and holidays. Little time is left, nor is there much in-
centive professionally or momentarily for improved'development of

technolozical skills,

Any program to substantially improve the use of technology by teachers
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must contend with the "loser image" which teachers presently have
-0of technology. In the past, it has been over-sold, Improvémeﬁf;
have been promised in thé educational journals and popular press
(e.g., prozrammed learning) which have never materialized. There
ere few teachers who have not becn embarrassed by the projector
wvhich at the crucial moment breaks down., Therefore, what is done
to imprové the use of advanced technology by teachers should be based
on a reliable future.

The Guidelines for Change

. Although it is crucial thaf the teacher understands the role of tech-
nology and their relatjonship to instructional technology, unﬂerstand{ng
alone is not enmough, Change is needed jin the attitudes and behavioral
repertories of individual educators., Institutions, too, need to be re-

structured to acconmodate innovations. In e chapter of the 1957 NSSE Year-

bool, In-Service Education, Herbert Coffey and William Colden offered several
principles from the;psychology of change which may shed light on oﬁr problem,
Although Coffey and Golden ara referring specifically.to change within insti-
tutions brought about througlh in—se?vicé tfaining, mény of these principles

hold true for changinz the faculties of pre-service teaching training insti-

tutions too.
First, the individual is motivated to change when there is a dis-
equilibrium between the tension systems of the individual and the
surrounding social field, The dynamics of the process of change
are seen in the attempts to restore equilibrium with the individual
or to change the tensional quality of the surrounding social field,

If tezchers and administrators are to change their attitudes toward instruc-

tional technolog® and prepare to change their behavior, their normal equili-

briun nmust be disturbed, Something must upset the balance and cause tension

3Coffey & Golden, In-Service Education, p. 99.




to develop, Thay must begin to feel dissatisfied with wlat they are cur-

rently doing. Next, they should see instructional technologzy as a means of

e

alleviating the new tension,
Second, in addition to needs growing out of physiological processes,
many human nzeds are determined by the group to which one belongs or
the statuvs {o which one aspires. Bechavior which is characreristically
human is most often in response to tensions arising in the field of
social relationships.
This principle reflects the human tendency to want to copy, or model ourselves
after, those we like and admire, Also, it reflects the individual's tendency
to seck to acquire the knowledge, skills, and behaviors of the social group
to which he aspires, The prospective teacher feels tension until he has ac-

. quired the skille of the teacher, The admired faculty member becomes a model
for his colleagues, While this principle can be a constructive force for
change, it also explains the very conservative nature of teaching methodology.

Third, the process of psychotherapeutic change comes about under

conditions where the perceived nszeds of the patient are made the

focus of attention, where the threats to one's perceptions are

reduced, and where the relatjonship of therapist and patient are

mutually collaborative, These are aspects _of changed situations

vhich can be generalized to any situation,”
This principle reminds us that those concerned with change must not overlook
the needs of the individual, The individual, in this case, is the teacher or
the administrator. Befors he is to change, he must not only develop dissatis-
faction with things as they are and develop a nev level of aspiration for him-
self, but also he must see change as satisfying some of his nzeds. He must see
that he is able to make the change, and that the goal is, indeed, attainable,
The proposad change must be perceived as being helpful to him. The teacher or
administrator must see that change is making him a more effective ox happier

individual. This factor is frequently overlooked, Often changes advocated

that will make other people happy, but not those who are called upon to do the

"~ 51pid. p. 100
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changing. This is particularly true of administrators who.are in a position

to see the need for change. They, then, insist or urge that their teachers

v .

change without particular regard to the affective comsequences for their
teachers,

Fourth, individuel behavior within a social system is determined

by the role which is prescribed by that system, Roles contribute

to the functioning of the system by creating within the individual

highly internalized expectancies as to how he should behave and

how others will behave., Role behavior becomes highly fixed within

the institution and is disrupted only under rather extreme condi-

tions. :

Before any significant change in the behavior of administrators and teachers
will be effectea, their roles must be changed. This is the heart of the prob-

' lem. At present, the role of the teacher requires a low level of competence
in the manipulation of instructional techuolony. The expectanciezs of both the
school professionals and the members of the lavger community are few and vague.
For real change in instructional behavior of school personnel to take place, a
massive effort must be made to reshape, or perhaps recast the expectancies of
teachers, so that new roles emerge which involve the informed and skilled use
of instructional technolozy., The performance of these new roles must become
the expectancy of school men and non-school men alike. Some of the means for
this massive effort will be discussed later,

The school administrator is the individual who controls a major portion of
the rewards and sanctions for his teachers. Change can be encouraged if the
administrator uses his rewards and sanctions in the right way. Teachers must
be encouraged to. acquire the understanding of instructional technology and the

related skills. Without the support and involvement of the administrator,

whether he be dean of the school of education or principal of a small elemen-

61bid, p. 101
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tary school, a major portion of the incentive needed for change will be lacking.
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Fifth, the most significant barrier in institutional change is the
resistance which persons exnress when such change seem threatened | .
to roles in which they have developed considerably security., When
the process of institutional change is facilitated by a number of
conditions; a) when tle leadership is democratic and the group
nebers have freedom to participate in the decision-making process;

b) When there have been norms established which make "social change"
an expected aspoct of institutional grouth; c¢) When change can be
brought about without jeopodizing the individual's membership in the
gro.p; d) VWhen the group concernad is a stromg sense of belonginguess,
when it is attractive to the members, and when it f¢ concerned with
satisfying menbesr needs; e) Vhen tnn nroup nerbers actively partici-
pate in the leadership functions, help formjlate the goals, plan the
steps tovard goal realization, and participate in the evaluation of
these aspects of leadership; £) Vhen the level of cohesion permits
members of the group to express themselves freely and to test new roles
by trying out new behavior attitudes without being threatened by ''real
cons equnnces.”7

/
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The particular set of concepts clustered ghove refer especially to experienced
teachers and teacher educatoxs ~- the people who will be most threatened by a
'major role change, Since most will feel that they have already mastered thz
knowledge and skill of their profession, cons 4°rab1y skill and energy will be
necessary to help them move into new areas, Begznning teachers in pre-service
traininz, on the other hand, will not be as resistant to training. The problem
{s more complex for the experienced personnel because it means not only learn-
ing new skills and behaviors, but egtinguishiég old skills and behaviors., Also,

for many experienced teachers, the change to a more sophisticatead use of educa-

tional technolozy will mean drastlcallj revising the way in which they concep-

tualize their role as teacher, The set of concepts above focuses particularly
on the setfing and dynamics of the training situation, Insteal of having train-
ing thrust upon them, professionals should be given a choice, For a significant
behavior change to sccﬁr among this group, the training must affect their minds
and their hearts. Therefore, instead of directing professionals to undergo.

(X

traininz, it should be presented as a valuable, attractive possibility. They

. must know that their efforts, however ameteurish, to use instructional technology

71bid, p. 101-2,
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wili be supported within their institution., As far as possible, they must

have the security that their efforts to use advanced technology in the -.~

classroon will not separate them from valuad peers, Vhile every effort

should be made to make the group training a rewarding social experience,

there should be some opporitunity for individual ereativity on the part of the
trainces, Trequently training experiences are highly standarized and allov

for littie human inzenuity or creativity. To get deep commitment and real

-

snvolvement on the part of school personnel, there should be opportunities
in this training for the expression of creative self.

Sixth, any change within a given group must be supported by the

. organizational structure lest it become the storm center of ideo~-
logical conflict within the imstitution, Therefore, cormunication
must flow one hierarchical level to anmother, For a change must be
sanctioned within the social structure, Resistance to change 1is

to be expected at any level.
Schools are complex social phenomena and are becoming more so all the time.
If change is to take place in the school, many lavels of the hierarchy need to
be involved, Also, since‘change is disruptive by nature and threatening to
many, it has great pofential for generating conflict,, It is important, there-
fore, that planning involves people from many levels within the hierarchy,
Even if we are essentially talking aﬁout changing the behavior pattern of class-

of
roon teachers, it is essential that change has the support, or at least no re-
: A7

sistance from,the Board of Education the PTA, the teacher union or profes-
’ ’ ’ P

sional organization, the administration, the administrative staff, supervisors,
and more recently, student governments, Unilateral action is potentially dis-

ruptive in the interdependent life of the school,

INSTRUMENTATION

-

I1f administrators and teachers are to acquire the understandinz and
(% ]

%tbid, p. 102.
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compatenciés necessary to use the more advanced instructional technologf,
the present systen for initial and pre-service teacher training must be
altered, The teacher training sysfem can be altered at many different points,
First, the complacency with the status quo must be disturbed aand teésion
introduced., Second, a means for easing tension and acquiring a nav level of

s

equilibriun nust becone wnown. Third, the trajning, which e~tually brings

gbout the new equilibriun, must bz made available. TPourth, the new level of

equilibriun nust be recognized as legitimate and be revardad, The concrzte

suggestions which follow are based on this four-step rationale.

The Introduction of Tension

-

q

1. Educators and those who support the schools and teacher training institu-

C

tions (i.e., the public) must be convinced of the low state of instructional
techﬁology in the sdiools, and, also, what is possible, The mass media can
play an important role here, Books, magazine articles, and, especially
television, should be used to dramatize the disparity between what is and
what could be. Hopefully, this axposition will not be an exposg. Adminis-
tratops; teachers and teacher educators should not simply be of the targets
of criticism. An bonest, sympathetic picture of.fhe state of instrﬁctional
technolozy in the schools will probably do more good in the long run than an
attack, which may arouse anger and guilt,
i. Educators cen look to industry and jndustrial training as guidelines for

expenditures on retraining. Yhen an industry re-tools for a new process,

© they commit vast resources to the problem in anticipétion of reward. The
fruits of this commitment have been borne out enough times to cénvince them

. that it is good business to re-tool and retrain, even if it means very si.ezble

, capital expenditure, This lesson has been lost on education.
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To remedy this, teacher training institutions must get industry to ' !

present its approaches to problem solving through training and re-

e

, | tooling to the public via the commercial media-television, periodicéis,
newspapers and wadio. The cost of tﬁis to the public will be ultimately
reduced if we can bétter fit the educational prozrams to the resl needs
of the learners., Riots, welfare programs and social service use more
money than the cost of a first wate educational program, and industry
has the image, the reéutation, and the "know how" to sell this program

te the public,

r

2, FExemplars of the sophisticated use of instructional technolozy should be
made highly visible. While the NASA program and certain industrial
training programs can provide startling enanples of the advanced use of

jnstructional technolony, the heavy reliance on exauples outside public

education may just 2dd to the "eredibility gap." Prototypes within the
v Yy &7% vi

public schools aud teacher education need to be developed and publicized.

3. The professional organizations, like the American Association of Colleges

of Teacher Education and the American Association of School Administra-
tors, should be enlisted in a major effort to upgrade the use of instruc-
tional technolozy. The levers of influence and power within the profes-

* . sion should not be put on the defensive, but made part ¢ the offense,

Directions for Reducing Tension

' 1. Educators must be made aware that sophisticated instruééional technolozy

is évailable for their schools and that training in the utilization of
technology is also available, To accorplish both of these ends, new sources
of funding will undoubtedly have to be discovered.

2. Boards of education and administrative officers within universities must be
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asked to support the training effort directed gt teacher eddcatérsﬂlju
adminiS‘rétors and teachers both in allocation of finances and éime.

A film of extremely high quality on the use of instructional technology
should be made., This film should'be directed to the education com-
nunity (tgacher educators, boards of education, adninistrators and
teachers). The film should not only deal with what is and what could
be, but point the available means by which faculties can gain access to
training. This £ilm may show a lesson (or several lessons) presented
in two different manners, The first approach may be a traditionai léc-
ture by a véry cood lecturer, aﬁd it‘would deal with =a standard lesson
vhich one may find being taught in almost any high school. The secbnd :
approach would take the same content but it wculd use several types of |
media to dramatize the points and to map the processes put forward in

the subject matter. The rationale for this presentation would be to show
teachers and administrators that media will do better those things from ;
which they already deem important. The fi Im may.conclude with a serieas
of scenes from media centers, along with locations of these cites, where
teachers may obtain help and assistance for their own projects.

Trajinine Programs

Since industry will directly end indircctly benefit from the use of ad-

vanced technology in the schools, it should take on major responsibility

for devaloping training programs., However, professional organizations

should be consulted in the design of these training programs., It is quite

e ¢ <y e

conceivable that special agencies for training which combine the best

efforts of the industrial and education community nzed to be instituted,
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Teacher trainers should be the primary target for training programs in
instructional technology., Since they control the source of thevp?oﬁes—
sion, they could be the leaven for the professioh. Therefore, éeacher
educators should receive intensive training and support in the use of
the new media.
Since public school administrators still largely control the reward
system, they are a most potent forée for change in the schools. There-~
fore, they should not only receive intensive media training, but also
their training shoui& inclﬁde methods of stimulating faculty in the use
of media, If teachers are unable to procure thc films, tapes, rarcords,
or other materials which they wﬁnt at the times when they are ﬁost desired,
this will tend to extinzuish any motivation they have for using ﬁechnology

on the part of the teachers, As part of their training, they should

=

receive instruction in systems of facilitating procuremnnt of madia by
teachears,

There should ba a variety of training programs designed to meet the needs

of the differént trainee groups, The skills and'competencies naeeded by

the Dean of the School of Education in this area are quite different from
those needed by a third grade teacher,

Selection for training should not only be voluntary, but somewhat competitive.
If an entire teacher education or public school faculty is pressed into
training, there will be resistance, If only one or two from a faculty

are trained, they could end up prophets without honor within their own schools.
Therefore, a small grou? of administrators and teachers’from an institution

should be chosen for specialized training. Once the training makes a positive

difference in their teaching, others will request training.
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The training progzem itself should involve the most sophisticated use of

instructional technology. The message and the medium should be mutually

reinforcing.

The training program should allow for an jmmediate payoff for the trainee,
Specifically, teachers and adninistrators sﬁould be able to idenfify and
develop materialé for thzir own use as soon as they return to their school.
Althouzh a training prozram should be directed by behavioral objectives .

and clearly identified levels of performance, there should be opportunities

for creativity on the pért of the trainees, Trainees should not simply be

on the receiving end.

Special time and special financial reimbursement should be made available

for those who undergo training.

programs should have a follow-up in the schools so that skills and

o

competencies are maintained,

A System of Rewards

1,

Althouzh the use of inétructional‘technology must be intrinéically rewardiné,
the development of a high level of technology in the school will undoubtedly
require the use of special rewards, Teachers and administrators who are
innovative ih the use of technology or who perform at special levels of com-
petence, should be given special recognition in the form of national awards,
money nrizes, and public acknowledgments,

Eventually, the new competencies in skills required of teadhers; administra-
tors and teacher educators should become part of their normal and expected

skills and competencies,

As part of the reward system arhaps those who manufacture the media machines
pv ’p & A

"

would sponsor an award or a series of awards to teachers and systems which
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successfully developed media programs. In order to prevent commerclalism

of the reward system, however, professional educational organizations

L
-

should probably supervise and make final decisions on the recipients,

CONCLUS I0H

0f the major professional groups, there is probably none that is as upder-
trained as teachers. For this very reason, teachers znd administyators will be

poneive to relevant, superior training, especially if it helps them to perform

“

re
their daily work with a greater competence znd sense of achievement, It is qﬁite
conceivable that a quantum jump can be made in the use of technolozy if'our
on-the-cheap approach to the training of teachers is abandoned, In a sense,
teacher educators, administrators and classroom teachers are so hungry for ways

to improve their professional skills, that they could be captured by relevant

end powerful training programs.




